Functional and structural connectivity of the motor network in pediatric and adult-onset relapsing-remitting multiple sclerosis.
To elucidate the factors associated with the preservation of function in relapsing-remitting (RR) multiple sclerosis (MS) by investigating effective connectivity changes of the sensorimotor network in pediatric RR MS patients in comparison with adult patients with either clinically isolated syndromes (CIS) suggestive of MS or RR MS and in adult healthy control subjects by using functional magnetic resonance imaging (MR) imaging and a dynamic causal model approach and to assess the correlation between effective connectivity changes and structural damage to the corpus callosum and the corticospinal tracts (CSTs). The study was conducted with institutional review board approval. Written informed consent was obtained from each participant. Dual-echo, diffusion-tensor, and functional MR images were acquired from 17 pediatric RR MS patients, 16 adult patients with CIS, 14 adult RR MS patients, and 10 age-matched pediatric healthy control subjects during a simple motor task. Whole-brain, corpus callosum, and CST T2 lesion loads, as well as corpus callosum and CST diffusivity measures were determined. Functional MR imaging data were analyzed by using statistical parametric mapping. Coefficients of effective connectivity of the sensorimotor network were similar in control subjects and pediatric MS patients. In adult patients with CIS and even more evidently in those with RR MS, an increase of intra- and interhemispheric strengths of coefficients of effective connectivity was found (P = .05-.008). The increases in such coefficients were correlated with corpus callosum and CST damage, in terms of T2 lesion load and diffusion-tensor MR imaging quantities (r = -0.34 to 0.40). The preservation of brain adaptive properties might explain the favorable medium-term clinical outcome of pediatric MS patients. The progressive recruitment of cortical networks over time in patients with the adult RR forms of the disease might result in a loss of their plastic reservoir, thus possibly contributing to subsequent disease evolution.